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What is a Module?

The definition is fundamental to measurement
Commonly used definitions
Parnas’s definition

Commonly used metrics
The discrepancies

The need of suitable representation
— To identify modules
— To identify interfaces
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Design Structure Matrix
at the level of source code
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Design Structure Matrix
at design level
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Issues

* Clustering source code DSM according to package
is not sufficient
— What if the source code is not available
— We need to assign tasked before coding

* At design level, however, how to cluster a DSM
into modules is not obvious
— That is what we have automated

* Transform a design model into logic model and then to DSM
e Automatic Design rule hierarchy clustering

— How to select the set of variables



Design Rule Hierarchy

2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Maze_interface 1
MapSite_interface 2
Wall_interface 3 X
Door_interface 4 X
Room_interface 5 X
MapSite_impl 6 X
MazeFactory_interface 7
MazeFactory_impl 8 X X X X X
BombedWall_interface 9 X X
EnchantedRoom_interface 10 X X
Room_impl 11 X X X
DoorNeedingSpell_interface 12 X X
RoomWithABomb_interface 13 X X
BombedWall_impl 14 X X X X X
Wall_impl 15 X X X
EnchantedRoom_impl 16 X X X X X
EnchantedMazeFactory_impl 17 X X X X X X X X X
EnchantedMazeFactory_interface 18 X
RoomWithABomb_impl 19 X X X X X
BombedMazeFactory_interface 20 X
BombedMazeFactory_impl 21 X X X X X X x X X
Maze_impl 22 X X
DoorNeedingSpell_impl 23 X X X X X X
Door_impl 24 X X X X




Maze interface : [orig, other}:

Maze impl : {orig, other};

RBoom impl = orig = /
MapSite interface = orig; k]

g, R-EID]I]._iIEIP]. = orig => (-El:llllhtd"-'ra]l Illjltrfi'is:]

Map3Site_impl = orig:
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10. (Map3ite_impl, MapSite interface): R "" -~ - e - ,

11. (Room impl, Room interface); s, s, s

12. (Room_interface, MapSite interface);
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Metrics

* Aspects to consider
— The number of modules
— The sizes of each module
— A module can’t be too large and can’t be too small
— How likely a module will change
— How other modules depend on the module

 Net Option Value Analysis

NOV; = maxy {{j‘,-ﬂ,-j :thj — Cilni)k; - Z; }

V=S5 + NOV; + NOV: + __ + NOV,



A New Metric:
The Level of Independence (LI)

e A Simplified Metric consistent with NOV
— Maze Game: 46%

 Comparative Analysis

— KWIC:

* Information Hiding: 60%
* Sequential: 44%

e Better be with a DSM



